The Indian Medical Service
The Indian Medical Service offered many attractions to those young medicals just passed through the schools and desiring an active life abroad, since, besides suitable salary and pension, there was a wide field of choice in different Government appointments, such as civil surgeoncies, specialist appointments with private practice, professorships in colleges or institutions, research appointments and other openings. The Service was, however, primarily a military one and on joining, an officer, until seconded to 'Civil', served in some military capacity, very commonly as Medical Officer to an Indian Regiment. Usually this period of military service lasted for a few years only, unless as some preferred to do they elected to remain in 'Military'. It was the experience of most young officers to spend these few years under peace conditions, living more or less the usual life of the European in India. This, however, was not to be Sinton's experience, for before the expiry of his period of military service there occurred the first world war so that he had many years of active service and it was not until the end of the war, actually 1921 , that Sinton left 'Military' for 'Civil'. 272 
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Military Service Sinton's first appointment was as regimental medical officer to the 31st Duke of Connaught's Own Lancers stationed at Kohat in the North West Frontier Province. He was also in charge of the Brigade Laboratory and at this time published several papers. One recorded the results of a study of Roger's method of treatment of cholera by hypertonic saline as seen in the treatment of 69 cases under his care. He also, in collaboration with his assistant, contributed a paper on eosinophilia in helminthiasis, giving a careful record of results in 150 cases including infections with Anchylostoma duodenale, Ascaris lumbricoides, Trichuris trichiura and Oxyuris vermicularia. The citation records that although shot through both arms and through the side he refused to go to hospital and remained as long as daylight lasted, attending to his duties under very heavy fire. The citation also notes that in three previous actions he had displayed great bravery. In the same campaign he was mentioned in dispatches on four occasions and received, from the Russians, the Russian Order of St George.
On return to duty Sinton, still in 'Military', was on active service in a number of theatres of war until 1920. Mention has been made that the Indian Medical Service was primarily a military service and even though an officer had been seconded to 'Civil' he was still liable to recall in case of war. On the outbreak of the second world war Sinton, being still on the reserve of Officers, though then retired, was recalled to duty, but in April 1940, having reached the age limit was placed on the retired list and returned home, joining the Home Guard as a private. From June to November 1940 he was, however, re-engaged by the Royal Army Medical Corps as Consultant Malariologist to the East African Force and from April 1941 to April 1943 was employed by the Government as Consulting Malariologist to the Middle East Force, travelling in this capacity in many countries in the Middle East as well as in 1942 being on a tour to report on health conditions on the projected air routes for troops across Africa, visiting Soudan, French Equatorial Africa, Nigeria, the Gold Coast, the French Cameroons and the Belgian Congo. From M arch to July 1945 Sinton was on an inspecting and advisory tour for the Army to see malaria conditions in Assam, Burmah and Ceylon and on to Australia, New Guinea, the Solomon Islands and the Moluccas. When he finally retired at the age of 60 Sinton had served over 30 years, of which more than a third was spent on active service.
To return, however, to the termination of the first world war and Sinton's subsequent life in India whilst in civil employ. After a period of leave home, during which he worked under Professor Newstead studying sandflies of the genus Phlebotomus and under Professor J. At this stage it seems desirable to explain briefly the nature of the appoint ments referred to and to give a brief description of the organization for research upon and control of malaria in India during Sinton's time, an organization in the growth of which Sinton played an outstanding part. This can best be done by giving a short account of the Malaria Survey of India and the steps that led to its coming into being.
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The Malaria Survey of India The Medical Research Department of the Indian Medical Service was constituted under the administration of Col. J. T. W. Leslie I.M.S., Public Health Commissioner with the Government of India in 1904. It consisted of a sanctioned cadre of officers filling appointments in the Central and Pro vincial Government Laboratories and other Government sanctioned perman ent posts. As time went on, increasing demand for additional researches and enquiries resulted in special grants for these being made by the Government. This eventually became the function of the Indian Research Fund Associa tion, a body established in 1910 which received a special grant from the Government but was largely independent, in this much resembling (and ante-dating) the Medical Research Council in Great Britain. This Associa tion financed such enquiries and other activities as were approved and sanctioned by its Governing Body. A further important development was the institution some years later of the Indian Medical Research Workers 2 74
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Conference, which was held annually at Calcutta, Delhi or other such location as might be decided upon and was attended by delegates from all parts of India. At such meetings, as a result of discussion, proposals for researches or enquiries were made that were usually accepted by the Indian Research Fund Governing Body and implemented. At the Meeting of 1925 sanction was obtained, as a result of proposals put forward, for a malaria organization for India to be known as the Malaria Survey of India, the functions of which were briefly to be as follows:
(1) To be fully informed on all malaria problems. To advise the Govern ment on all issues relative to malaria in India.
(2) To initiate enquiries and investigations on malaria.
(3) To undertake systematic research in due course into basic facts under lying malaria transmission, prevalence and prevention.
(4) To carry out epidemiological surveys and mapping.
(5) To advise upon and assist in carrying out antimalarial measures; to study these scientifically and to judge of and elucidate the results.
(6) To undertake clinical work on malaria including treatment. Such an organization did not start entirely de novo. As early as 1916 an organization for India had been put forward and implemented following the Imperial Malaria Conference held at Simla in that year. Under this there was formed a Central Malaria Committee and a Provincial Malaria Committee for each of the eight Provinces of India. Under the Central Committee there was established a Central Malaria Bureau at Kasauli where collections were started, a reference library begun and a malaria journal, Paludism, instituted. Under the Central Committee were also held classes of instruction in malaria field work and survey. Under the Provincial organizations malaria units under the direction of senior malaria officers were set up. As a result of this organization for the first time knowledge was gained regarding the local conditions relating to malaria throughout the greater part of India. The Malaria Map of India (1926) published under the names of the present writer and Sinton was almost wholly based on such work. The recall of almost all officers connected with the organization during the first world war led, however, to the virtual closing down of all such activities.
At the time of Sinton's return to India following the war the Central Malaria Bureau had been re-established at Kasauli and there were a certain number of enquiries and researches in progress. One of these was the Quinine and Malaria Enquiry financed by the Indian Research Fund under Sinton. There was also an important enquiry known as the Malaria in Sind Enquiry in which the conditions present in a new large irrigation project were being closely watched with a view to such measures being undertaken as would prevent the usual increased malarial incidence that followed upon such largescale irrigation. There were other investigations in progress about this time, including one into the reason for a high malaria incidence at Karnal and measures to control this. Under Sinton's direction these various activities were brought together under the new organization. The headquarters of the organization was fixed at Kasauli, incorporating the Central Malaria Bureau and its activities. A permanent field station and laboratory was established on the plains within easy access from Kasauli at Karnal, where a building, a large unoccupied hospital belonging to a Mission, was acquired, admirably adapted for the purpose with museum, lecture hall and ample accommodation for laboratory work. Here and at Saharanpur the malaria field classes were re-started and held annually. Besides temporary workers engaged in special enquiries a considerable staff was on the permanent cadre including an entomologist, a chemist and an engineer, with the necessary laboratory assistants, collectors and other personnel.
In December 1937 at the Research Workers' Meeting at Delhi the Govern ment of India decided to take over the Survey as regards its public health and advisory functions and the whole organization, now named the Malaria Institute of India, was transferred to its present site at Delhi, by now the Imperial Capital of India. This, however, was after Sinton's time. But the paper 'Man-made malaria' made a deep impression on the Conference and undoubtedly had a considerable effect in the decision of Government to afford to the organization the status it now holds.
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Researches on the malaria parasite Sinton's work was notable for the many contributions he made to different techniques connected with the study of the malaria parasite, improved methods of preparing and using thick films and interpreting appearances seen in these and especially in the enumeration of parasites and their identification. He was one of the first to repeat Bass's method of culturing the parasite and his technique for the fowl-blood method of enumerating parasites has been widely employed in studying the course of infections and in determining the parasite values in endemic malaria. In collaboration with Ghosh (1934) Sinton made important observations on malarial pigment, investigating the action of solvents and of oxidizing and reducing agents upon its optical properties and crystallization. He was especially interested in the changes produced by different parasites on the red cell and only a few months before his death he contributed a paper to the Jubilee number of the Indian Journal of Malariology discussing points that were still unsettled in our knowledge of the malaria parasite. In collaboration with Hutton and Shute he published a series of papers on Plasmodium ovale making a very thorough study of this parasite. His paper in collaboration with the present writer (1928) on the correct name of the malignant tertian parasite by pointing out the confusion that existed in the nomenclature was largely responsible for the taking up of this subject by M r Francis Hemming, Secretary of the International Commission on Zoological Nomenclature, and the subsequent establishment of the names now in common use through an official opinion by that body, thus ending the confusion that had resulted from unsatisfactory attempts to use names which different authors thought to be correct.
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Researches on malarial treatment In his earlier work on treatment of malaria quinine was still almost the only drug available for this purpose and Sinton added much to the knowledge of how it should best be used. In particular he pointed out the value of using this drug in combination with alkali with a view to increasing the alkalinity of the blood. He determined by controlled experiment the effect of different dosage and duration of treatment upon the relapse rate and gave many practical points to help those responsible for its use, including a simple method of testing the amount of quinine in medicinal solutions. As other potentially effective compounds became available Sinton early undertook controlled research on their role in treatment and was the first to point out the importance of plasmoquine (since called pamaquin) in reducing the relapse rate, a feature which in this and other drugs was later to become a very important field of research. In collaboration with Hutton and Shute Sinton added greatly to knowledge of the newer anti-malarial compounds in the treatment of infections with the different parasites and in particularly in the search for drugs bringing about true causal prophylaxis, i.e., so acting that infection was prevented even when the parasite is inoculated by bite or otherwise. Among drugs so tested were stovarsol, pericrina 303, sodium stovarsol, quinine troposan, parosan dimeplasmine, atebrin, plasmoquine, certuna, proseptasine, and paludrine. There were many issues involved in such work. There was the question of effectiveness against the different parasites. There was the question of cure, i.e., complete elimination of infec tion, as against treatment of the attack, which however effective did not necessarily eliminate infection and so prevent relapses, one of the chief objectives in malaria treatment and one which quinine, though very effective against the attack, largely fails to do. There was also the question of the effectiveness of different drugs in prophylaxis and the degree to which a drug might be capable of true causal prophylaxis. In all these cases there was the question of dosage in treatment and in prophylaxis and many other issues to be determined. As a result of Sinton's and his collaborators5 researches much valuable information regarding the treatment of malaria was obtained. He also published descriptions of some species from other countries than India. In all some 27 species were described (24 from India and Ceylon) including 16 that were new to science. These descriptions were very thorough, running as a rule from 5 to 8 pages of print and dealing, not only with external characters, but with internal structure. It was in this last respect that Sinton's work was more especially notable and some of the important characters used in identification and recognition of species were structural features such as the pharyngeal armature, and in the female, characters of the spermathecae. Without this intensive study and the use of such characters identification and affinities of species would scarcely have been possible.
It was incidentally Sinton's work on the pharyngeal armature in Phlebotomus which led to the description by Sinton and Govell of the buccal cavity and pharyngeal armature in A n o p h, and by Sinto these structures in the Culicini. Especially in Anopheles the pharyngeal armature has been a particularly important character in identification and classification.
Other researches
Sinton has made other contributions to science than those so far mentioned. He was one of the first (1917) As regards Sinton's personal qualities one has the impression of an acute and active mind, almost tireless in its many activities. He was greatly liked by his colleagues and socially he had a charm that with his natural kindness, generosity and reliability gained him many friends and admirers. He had an extremely high sense of duty and once he had made up his mind on a course of action he believed to be right he was not easily deviated from it, a characteristic that at times gave him a little of the proverbial Irishman's love of a fight. This did not prevent him, however, being popular with his colleagues and with those in authority. He was a great lover of children and animals and was essentially kind and gentle, a characteristic noted by the writer of one of his obituary notices and one regarding which the present writer is in agreement.
Sinton died on Sunday night, 25 March 1956 at his house in Gookstown, Co. Tyrone, at the age of 71, and was buried with full military honours among the mountains near his home. He leaves a widow and a married daughter.
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